Abstract. The abyssal velocity of the Northern Current, in the north-western Mediterranean has been estimated using for the first time MERMAIDs, i.e. submarine drifting instruments that record seismic waves. In this study the Northern Current shows an intense activity even in deep layers of the water column. Through pseudo-eulerian statistics different components of the observed variability are analysed and described, revealing the turbulent nature of the Liguro-Provençal basin abyssal circulation. 
Although the RAFOS measurements aimed to sample and describe SCV they also provided some insight into the behaviour of the NC. After the measurements analysed in Testor and Gascard's studies in 2002 no more lagrangian deep measurements were reported in the NC. To our knowledge no other attempt were made to quantify the NC vertical influence or strength at depth.
From the MERMAID dataset, hereafter described and analysed, deep currents can be evinced. 
Data and Methods
MERMAIDS are freely floating devices, deployed to capture underwater seismic waves (Sukhovich et al., 2015) .
Seven Mermaid were deployed in the Ligurian Sea between December 2012 and July 2014 : m17, m18, m30, m31, m32, m33, m35 (GLOBALSEIS, 2015 . After the deployment the instrument stays at the surface to communicate its position, send its data and get new parameters for the following profile via Iridium satellite. Then air and oil are transferred from the external 10 bladder into the float. At 50 m depth the transfer stops temporarily for further control and the profiler sinks until it reaches its parking depth where the acquisition starts (Table 1 summarizes mean parking depths, deployment and recovery times and coordinates for each MERMAID). The actual pressure at the parking depth is measured by the instrument. After about 4-5 days 3 Ocean Sci. Discuss., doi:10.5194/os-2016 Discuss., doi:10.5194/os- -65, 2016 begins. Depending on the water density the float can descent slower and the time it takes to reach the parking depth might vary.
The position at 50 m depth is calculated assuming a linear drift evinced by two consequential GPS communications before the float starts its descent or finishes its ascent. The distance between the parking start and the parking end is divided by the time necessary for the float to move from one GPS point to the next in order to obtain a velocity for each segment of the trajectory.
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When the detection of a seismic wave forces the float to ascend, the MERMAID speed is set to the maximum in order to ascend as fast as possible to minimize the difference between its position at detection and the one at which it communicates with the GPS just after surfacing. This setting aims to minimize the error derived from the drifting that the float undergoes during its up-cast. When descending the float is set to optimize the electrical consumption by minimizing the pump and valve actions.
For these reasons the ascent velocity is higher by a factor of ∼5 than the descent velocity. Pseudo-Eulerian statistics was computed from the MERMAID dataset. For this a bin size equal to 0.5 degrees was defined.
Poulain (2001) suggests to use a minimum number of independent observations in order to discard bins with few observations, choosing 5 data per bin, as a practical trade-off between accuracy and geographical coverage. After examining the MERMAID geographical coverage the threshold number was set to 3 data per bin. Figure 4 , top left panel, shows the entire dataset, with all the data available per bin before setting the threshold. Ibiza Channel is known to be a monitoring 'choke point' in the western Mediterranean Sea. Its importance is due to the high variability in water transports (Heslop et al., 2012) . In the GoL the intense activity in depth might be linked to the spreading of deep water formed in late winter, although not every year. As already observed for the surface by Poulain et al. (2012) , the NC starts to spread and to flow more off shore after leaving the Ligurian coast. One could notice, in fact, that just before the GoL, the cross shore component of velocity increases, distancing the NC from the coast. The deep velocity observations 5 suggest that the entire water column is involved in the cyclonic circulation of the Liguro-Provençal basin, differently from what was inferred by (Bethoux et al., 1982) and (Astraldi et al., 1994) , who refer to the NC as a feature involving the surface and intermediate layer of the circulation. Following the formulation suggested in (Poulain, 2001 ) the Mean Kinetic Energy (MKE) per unit mass of the mean flow has been calculated for each bin, Fig. 4 , middle panels.
Where U and V are the mean zonal and meridional velocities averaged on each bin. In Fig. 4 , middle left panel, the most active parts of the deep Liguro-Provençal basin as seen from the MERMAIDs are actually the GoL and the Ibiza Channel.
Again the results are coherent with those obtained by (Poulain et al., 2012) for the surface circulation. In fact the Ligurian Sea presents low MKE values, which increase the more we move towards the GoL and off the French coast, then it remains quite 15 low moving northwards of the Balearic Islands until it reaches again high values through the Ibiza Channel.
Eddy Kinetic Energy (EKE), Fig. 4 , middle right panel, represents the mean kinetic energy, per unit mass of the flow fluctuations (Poulain, 2001) and it has been computed as:
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Where U = U − U is the residual zonal velocity component and V = V − V is the residual meridional velocity. From observations we know that EKE dominates in the global ocean, because the ocean circulation is dynamic and turbulent (Delworth et al., 2012) . In several points in Fig. 4 , bottom left panel, the EKE is higher than the MKE, the fluctuations can reach 0.139 . The behaviour of the EKE follows that of the MKE and the surface trend described in Poulain et al. (2012) . In fact the EKE is largest in areas of strong currents (Delworth Figure 4 , bottom left panel, shows the logarithm of the ratio between EKE and MKE. This view gives information about the distribution of the energy in the observed currents (Poulain, 2001) . In areas where the log(EKE/MKE) is higher the current fluctuation kinetic energy is higher than that of the mean flow, from Fig. 4 , bottom left panel, these areas are the western Ligurian Gulf, the GoL, the Ibiza Channel and the area just north of the Alboran Sea. The logarithm is close to zero when the two kinetic components are close one to each other, this happens mostly towards the interior of the basin and in the NC branch 5 between the Balearic Islands and the main land.
Discussion and Conclusion
MERMAIDs mostly dived deeper than 800 m, following LIW's bottom layer and WMDW (Schroeder et al., 2010) . The instruments tended to follow the deep NC, suggesting, despite what was inferred by (Bethoux et al., 1982) and (Astraldi et al., 1994) , that the NC involves the whole water column. MERMAID data and analysis presented in this work support Taupier-
